Abstract. In order to study the performance of composite heat insulation concrete for mine, mixture ratio design of 18 group samples were designed based on the orthogonal design theory, then its strength and thermal conductivity were test. The integrated balance method is used to analyze the test data, and established the model of thermal conductivity theory. Through comparing with the measured thermal conductivity, the effect factors on thermal conductivity and compressive strength were analyzed including cement, glass beads, sand, shale, gravel and glass fiber content. The optimal mix proportion of concrete insulation is determined in consideration of the economy. The correctness of the mix ratio is verified by using performance retest. 7d compressive strength is 28.12MPa, and it's thermal conductivity is 1.21W/(m·K) for composite heat insulation concrete. Research results laid the foundation for insulation heat supporting structure apply to mine.
Introduction
In view of the complex geological conditions of underground and the increasing thermal damage of deep rock mass engineering, the research on the influence of concrete and the ratio of concrete on the strength and heat insulation performance of concrete specimen is carried out. Thermal insulation aggregate and the best mix ratio, which has strong theoretical research significance. Moreover, the research results of high-strength thermal insulation concrete can be directly used for mine thermal analysis, and can be applied to housing construction, resource extraction, geothermal engineering, freezing Earth engineering and nuclear waste landfill and other projects, has important engineering significance [1] [2] [3] [4] [5] . Xu Zifang [6] by scanning electron microscopy (SEM) technology to study the glass beads and ultrafine fly ash in the improvement of glass beads thermal insulation mortar thermal and mechanical properties of the mechanism, and has been applied to the underground insulation mortar The best match；Ma-ling [7] expanded the vermiculite and vitrified beads as insulation aggregate, studied their content on the compressive strength and thermal conductivity of the impact, and obtained in the insulation mortar in the expansion of vermiculite 50%; Zhang Xun [8] studied the effects of the content of vitrified microspheres and admixtures on the compressive strength and thermal conductivity of dry mortar; Zhang Xiaolei [9] with the glass beads as the insulation aggregate configuration of the compressive strength of 9.9 MPa, thermal conductivity at 34 ℃ and 36.5 ℃ , respectively 0.2382W/(m·K) and 0.2070W/(m·K) Of the mine insulation mortar.
Based on the complex conditions, the treatment of thermal damage in deep mine has not yet formed a set of scientific systems, which focuses on solving the core problem of maintaining body strength and heat insulation in high temperature mine roadway. Because the high temperature mine is in the stress field, the seepage field and the temperature field and other external load coupling, especially for the deep high temperature mine, not only requires the roadway maintenance body to bear the higher stress, and need the good heat insulation effect, through the research Different concrete aggregate and matching ratio on the strength and thermal conductivity of the impact of both to meet the roadway maintenance strength and meet the insulation requirements of the new concrete configuration program, the actual project has a guiding significance.
Mixing Material Selection and Strength and Thermal Conductivity Test

Composite Insulation Concrete Mix Selection
The heat insulation material developed in this paper is to be applied with the roadway, so the choice of material not only to consider the factors affecting the thermal conductivity, but also with the use of underground materials related requirements.According to the principles of mineral insulation materials selection [10, 11] :Thermal conductivity is small, with sufficient strength, low density, green, waterproof moisture, low cost, fire, do not burn.The vitreous microbeads and shale ceramsite were used as insulation aggregate, and the vitrified fiber was used as concrete reinforcement. The thermal conductivity of vitrified microspheres was about 0.028-0.045 W/(m·K), and the thermal conductivity of the sand is about 0.58-0.74 W/(m·K), and the thermal conductivity of the shale is about 0.23-0.50 W/(m·K), and the thermal conductivity of the rock is about 1.8-2.4 W/(m·K).Therefore, the use of glass beads as a fine aggregate part of the replacement of sand, shale ceramic as a coarse aggregate part of the stone will effectively reduce the thermal conductivity of concrete.
Although the vitrified microspheres are significantly lower than those of the expanded perlite, the porosity is also high, but the surface is still partially open pores.In addition, due to the low strength of the glass beads, in the concrete mixing process easily broken so that a large number of water absorption caused by the mixing of concrete mixing and hardening after the thermal conductivity increases.Reducing the thermal insulation of the insulated concrete also affects the compressive strength of the concrete.In the transport of untreated vitrified beads will also be crushed because of the collision and a large number of broken, which not only caused some economic losses will also reduce the thermal insulation properties of glass beads.Therefore, it is necessary to use the appropriate modifier or appropriate production process to modify the glass beads, reduce the water absorption of glass beads, improve the strength to reduce the transport of broken.Therefore,theselective concentration of 0.04 silicone modified styrene-acrylic emulsion on the surface of the glass beads were sprayed. In this test, the size of 150mm × 150mm × 150mm and 100mm × 100mm × 100mm specimens were prepared according to the ratio in Table 1 , and the compressive strength and thermal conductivity were tested by WDW-300E III universal testing machine and QTM-500 rapid thermal conductivity tester Measured. Remove the surface dust from the standard room for 7 days, remove the surface dust after standing, and wipe the surface of the upper and lower pressure plate to ensure that it is in full contact with the specimen. Place the specimen in the center of the lower plate and ensure the specimen center And the center of the press plate in a straight line to 200N / s loading speed of the specimen stability and pressure, to be completely destroyed after the test to stop the pressure, record the test results. 7d compressive strength and thermal conductivity coefficient as shown in Table 1 .
Strength and Thermal Conductivity of Composite Thermal Insulation Concrete
Mathematical Model of Thermal Conductivity
Kunii and Smith [14] using the lumped parameter method, assuming that the heat flow is unidirectional, the predicted thermal conductivity of the porous material of the mathematical model as shown in equation 1:
In order to obtain a more accurate prediction model, only the influence of the main factors on the thermal conductivity of vitrified beads and ceramsite is considered, and the model is corrected to obtain the modified thermal conductivity model of the porous material as follows:
In the formula, A=1.280469-0.00207b-0.053exp(c/219.506), b is the amount of glass beads, c is the amount of ceramsite.
The measured values of thermal conductivity and the results of the model before and after the correction are shown in Table 2 . From the above two sets of data to calculate the error results, the thermal conductivity model is in good agreement with the experimental data, and the calculated results are superior to the Kunii and Smith model.Therefore, the modified Kunii and Smith model is more accurate for the thermal conductivity of composite insulated concrete containing vitrified microbeads and ceramisites. 
Insulation Materials on the Compressive Strength, Thermal Conductivity of the Impact
Since the insulating material is a porous material and has a large porosity per se, their increase will inevitably lead to an increase in the porosity of the concrete and a decrease in the density resulting in a decrease in strength, which is also the most important factor affecting the thermal conductivity.Therefore, the use of Origin software to fit the compressive strength, thermal conductivity and the relationship between ceramic particles, glass beads as shown in Figure 1 . 
Analysis of Test Data
The results show that each factor is very different from each other, and then the optimal combination of each index is obtained according to the relevant theory and experience. the impact of various factors on the test indicators trends and laws are drawn in figure 2 . It can be seen from Figure 2 that cement, sand, vitrified microbeads, ceramsite and vitrified fiber have a great influence on the compressive strength and thermal conductivity of concrete. Among them, with the increase in the amount of cement compressive strength has a certain reduction, it is because when the water-cement ratio is constant, the increase in cement at the same time also increased the amount of concrete caused by increased slump, The increase in compressive strength and thermal conductivity of concrete increases with sand, which is due to the fact that when the sand is increased, the sand rate becomes larger and the cement slurry is insufficient to wrap the whole sand, which is the deterioration of the workability of the concrete, Reduced defects such as honey and other defects lead to reduced strength. Since the vitrified beads and the ceramic are all of the porous lightweight insulation material, they have a large porosity, so their increase will lead to an increase in the porosity of the concrete and a decrease in the density resulting in a decrease in strength and a very good The thermal conductivity is very low, so their increase will inevitably lead to lower thermal conductivity of concrete; stone strength is much higher than the ceramsite, so the appropriate increase in the amount of stones will increase the strength, but if the excessive increase in its content Will reduce the strength of concrete and the opposite sex to reduce the strength; the incorporation of vitrified fiber will effectively inhibit and reduce the micro-cracks due to the initial shrinkage, plastic shrinkage and other factors, the concrete toughness is greatly improved, In the concrete and the formation of the anchoring effect, which in the moment can absorb a certain amount of damage energy.
In summary, the optimal ratio of the glass-ceramic composite composite insulation designed in this paper is as follows: .And the compressive strength at 7 d was 28.12 MPa and the thermal conductivity was 1.21W/(m·K).By comparison, it is found that the thermal conductivity of the insulated concrete is about 82% lower than that of the ordinary concrete with the same ratio, while the compressive strength is only about 8% lower. Therefore, the insulation designed in this paper has excellent properties.
Conclusion
(1) the mine glass beads composite ceramic composite insulation is successful developed, which 7d compressive strength is 28.12 Mpa and thermal conductivity is 1.21 W/(m·K).
(2)The main factors and the results of the compressive strength and thermal conductivity of the composites are as follows: compressive strength: the amount of C sand → the amount of B vitrified beads → the amount of D ceramic F amount of glass fiber used → the amount of cement used → the amount of stone. Thermal conductivity: the amount of D ceramic particles → B glass beads of the amount of use → the amount of sand sand → F glass fiber used → A amount of cement used → the amount of stone.
(3)The regression curves and the relationship between the compressive strength and the ceramsite content are obtained. The regression curves and the relationship between the thermal conductivity and the vitrified microbeads are obtained. Regression Curve and Relation of Compressive Strength and Glassy Beads.
(4)Based on the Kunii and Smith mathematical model, the theoretical calculation model of the thermal conductivity is deduced, and the Kunii and Smith mathematical model is modified according to the experimental results. The modified mathematical model is in good agreement with the experimental data, and the thermal conductivity of the composite thermal insulation concrete is more accurate.
